Aging, ion channel expression, and vascular function.
Cardiovascular disease remains the leading cause of death in the United States, and aging is one of the main risk factors for its development. Coronary arteries nurture the heart, but as age progresses, they suffer changes that make them stiffer, thicker, and with higher spontaneous contractile activity. Even in the absence of pathological atherosclerotic lesions, these changes make the coronary arteries at risk for vasospasm and the individual at risk for myocardial ischemia and heart failure. Thus, knowledge of the molecular mechanisms involved in the vascular physiology, disease, and aging of the coronary circulation is required to develop strategies to preserve the quality of life of an increasingly aging population. One of the key factors that regulate coronary arterial tone is the activity of K+ channels in the vascular smooth muscle cells (SMCs). In particular, voltage-dependent and Ca(2+)-activated K+ (BKCa) channels, which are abundant in the coronary SMCs, are targets of vasoconstrictors and vasorelaxants, and play a key role in determining arterial tone and diameter. Aging induces a reduction in the density of the alpha-subunit of BKCa channels in coronary smooth muscle, lowers baseline endothelial release of the relaxant nitric oxide (NO), and increases the response to endothelial constrictor factors and K+. Thus, aging induces the remodeling of important proteins involved in the excitability and contractility of the coronary circulation. Altogether, these changes increase the risk of coronary artery vasospasm, myocardial ischemia, and infarct in the elderly.